Astronomy and Astrology in India and Iran -Isis 54:229 246 (1963) 20/11/2012 1:38:40 PM http://penelope.uchicago.edu/Thayer/E/Journals/ISIS/54/2/Astronomy_and_Astrology_in_India_and_Iran*.html which was probably written in the first century A.D. and is described in detail in the Gargasaṃhitâ 30 and in the sixth-century Bṛhatsaṃhitâ of Varâhamihira. 31 It represents an earlier stage of planetary astrology than does Hellenistic horoscopy; in fact, it is a method familiar from the reports of the astrologers of Babylon and Ninevah.
32
From a Babylonian source also comes the order in which the celestial bodies are named in the early second-century Nasik cave-inscription set up by his mother in honor of Gautamîputra Śâtakarṇi 33 and in a common Paurâṇika passage; 34 according to these sources the sun and moon precede the five star-planets. 35 There is no hint, however, that the Indians had learned a method of computing planetary positions in this period.
I have mentioned previously the Śaka or Scythian invasions of North India; it is necessary now to return to them.
A family of Śakas, the Kṣaharâtas, established a kingdom in western India at the beginning of the first century A.D.
36
Their capital was Mînanagara, 37 but their source of wealth, Bhṛgukaccha, the modern Broach, was one of the main emporia for the brisk trade between India and the Mediterranean; it was known to the Greeks by the name of Barygaza. 38 The Periplus maris Erythraei, a document written between 60 and 80 A.D., mentions the Kṣaharâta king Nahapâna, 39 whose riches are extolled in Jaina traditions and proved by the vast hoard of 14,000 silver coins found at Jogalthembi. This wealth depended largely on the Roman trade. The Śakas exported, besides many other articles, Chinese silk carried across Central Asia, through Kuṣâṇa territory down the Indus, across to Ujjain, and down the Narmadâ valley to Broach. In return they received, along with other useful products of Roman industry, dancinggirls and jugs of wine. In innumerable sites in Gujarât, Saurâṣṭra, and northern Mahârâṣṭra there have been Greeks from Gandhâra may well have made commercial trips to Bhṛgukaccha and Ujjain and augmented the Yavana community in Gujarât. Ptolemy's source was perhaps taking note of the Greek settlements when he placed towns with such un-Indian names as Byzantion on the coast below Barygaza.
44
By Ptolemy's time, however, the Kṣaharâta dynasty had been overthrown by the Sâtavâhana Gautamîputra Śâtakarṇi, 45 whom we have had occasion to mention before, and he in turn had succumbed to a new Śaka dynasty, the western Kṣatrapas, in Gujarât and Saurâṣṭra. The greatest of the Kṣatrapas was Rudradâman I, who ruled from about 130 to about 160 A.D. His empire at one time extended over most of Central India, stretching as far as Kauśâmbî in the North and n Kali ga in the East.
46 His capital was Ujjain, which for this reason became the Greenwich of Indian astronomers and the Arin of the Arabic and Latin astronomical treatises; for it was he and his successors who encouraged the introduction of Greek horoscopy and astronomy into India.
In 150 A.D. Yavaneśvara, the Lord of the Greeks, translated into Sanskrit prose a Greek astronomical text which had been written in Alexandria in the preceding half-century. This translation is now lost, but there is preserved in an early thirteenth-century palm-leaf manuscript in Kathmandu 47 a versification of it made in 270 by the Yavanarâja Sphujidhvaja. In the second century another Greek text on the same subject was translated into Sanskrit; this text and Yavaneśvara's were both used by a third-century author named Satya. Unfortunately, the second translation from the Greek is lost, and Satya's work is known only from the citations of later astrologers
and in what appears to be a fairly recent forgery. However, there has survived a work based on both Sphujidhvaja and Satya; this is the Vṛddhayavanajâtaka of Mînarâja.
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The name Mînarâja connects its owner with the Mînas whom we have already come across in Mînanagara, the which mentions the Śaka of Ujjain, Rudradâman II (c. 335-c. 345), and the Yavanarâja of Sañjayapuri (Sañjayapuri is probably the same as Sañjayantî, the modern Sañjân near Bombay, which Ptolemy, who included it within the kingdom of the western Kṣatrapas, calls Sazantion).
50 Yavanarâja, then, was an official title in the Śaka administrations. As the Śakas were overthrown by Candragupta II shortly after 389,
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and as the Vṛddhayavanajâtaka copies many ślokas from Sphujidhvaja, it is safe to date Mînarâja in the early fourth century; and we have recovered two astrological poems presenting almost purely Greek horoscopy in Sanskrit.
Indian genethlialogy is largely dependent on the teachings of Yavaneśvara and Satya, though elaborations have been indulged in from time to time: and it, in turn, has influenced Sasanian, Arabic, Byzantine, and western European astrology. But it is more important for our present purpose to examine the planetary theory given at the end of Sphujidhvaja's Yavanajâtaka than the spread of the science of astrology. The system and the parameters in this planetary theory are precisely identical with those found on cuneiform tablets of the Seleucid period. while the second appears in the Romakasiddhânta 60 and in the Uttarakhaṇḍa of Brahmagupta's Khaṇḍakhâdyaka.
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The Vasiṣṭhasamâsasiddhânta computes the true longitude of the moon according to a Babylonian linear zigzag system; and a linear system is the basis of Vasiṣṭha's solar theory, as it also is of Pauliśa's. Therefore, it is apparent that the earliest form of astronomy introduced into India by the Greeks was entirely Babylonian in origin.
Greek epicyclic theory soon followed, however, and probably under the patronage of the same Śaka dynasty of A kalpa is a period of 4,320,000,000 years; 72,000 of these kalpas or 311,040,000,000,000 years constitute the life of Brahma. Each kalpa is divided into 1000 equal parts called mahâyugas, which are 4,320,000 years apiece, and each mahâyuga contains four smaller yugas which are in the ratios to each other of 4:3, 3:2, and 2:1. The last yuga, then, the kaliyuga, is mahâyuga, or 432,000 years. This is a Babylonian number: sexagesimally it would be written 2,0,0,0. It is the span of time given to the Babylonian kingdom before the Flood in the histories of Berossos 71 and Abydenus. 72 It seems likely that it should have become known as a significant number in India at the time when other Babylonian influences were being felt, that is, during the Achemenid occupation of the Indus Valley. In fact, the kalpa appears with an eschatological connotation in the fourth and fifth Rock Edicts of Aśoka 73 and in the Dîghanikâya. 74 However, the first text to describe the kalpa precisely as I have just done was a pre-second-century work which was the common source 75 of a passage occurring in the twelfth book of the Mahâbhârata 76 and in the first book of the Manusmṛti.
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This kalpa of ultimately Babylonian origin was combined by Indian astronomers of the late fourth or early fifth centuries with Greek epicyclic theory. The mean motions of the planets can be described in terms of an integer number of revolutions within a given period as long as that period is fairly long; obviously the kalpa and the mahâyuga were ideally suited for such a use. But a shorter period, 1/24 mahâyuga, or 180,000 years, was employed also. This was the yuga which seems to have been the basis of the system of the original Old Sûryasiddhânta, 78 a work known to us now only through Varâhamihira's summary of the recension made by Lâṭadeva in 505 A.D. 79 The beginning of the yuga was taken to be a mean conjunction of all the planets at Aries 0°at midnight between 17 and 18 February -3101.
The period of 180,000 years, however, was not long enough to permit the use of very accurate parameters. The mahâyuga was somewhat better, though not as good as might be expected. For the mean conjunction in -3101 was taken to mark the beginning of the last and smallest yuga, the kaliyuga of only 432,000 years. Since the mahâyuga itself had to begin with a similar conjunction, one was forced to fit the parameters into a period only as long as the whole yuga in order that the conjunction of the beginning of the kaliyuga might in fact take place. Practically speaking, then, one had a period only 2⅖ as long as 180,000 years rather than one 24 times as long. Âryabhaṭa in 499 solved this problem in part by making the four yugas within the mahâyuga equal; 80 this gave him an effective period of 1,080,000 years. But this defiance of tradition was not welcomed by many in India.
However, even before Âryabhaṭa astronomers had realized the advantages of working with a kalpa, 81 despite the enormous numbers with which one had to compute. That the parameters could be further refined was perhaps not as decisive a factor in their choice of the longer period as the fact that its length allowed one to begin the system with a true conjunction rather than with the mean conjunction which the original Old Sûryasiddhânta and Âryabhaṭa had to accept. For the kalpa gave one enough time to pull the apogees back to the beginning of the zodiac and to endow them with such a slow motion that they would have reached their proper positions in the fifth century A.D.
The Indians of the Gupta Age, therefore, seem to have been the originators of the yuga-system of astronomy and to have developed variants employing periods of 180,000, 4,320,000, and 4,320,000,000 years. The elements which they used were admittedly of Greek and Babylonian derivation, but only they had the necessary theoretical knowledge and the inspiration.
Our subsequent remarks will indicate the absence of any evidence for much knowledge or inspiration in Sasanian astronomy. But first it is necessary to mention an intriguing community in India which was, I believe, the only post-Achemenid group of Iranians who were in a position historically to influence the development of Indian astronomy and astrology before the Muslim invasions. The Pahlavas, who had established kingdoms in 83 They are known from various reports, all of which portray them as good Hindus whose only idiosyncrasy was an inordinate devotion to the sun. But the important fact about these Magi is that they seem to have had no contact with Iran after the first century A.D., and no one would suggest that the Pahlavas knew of yuga astronomy.
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In fact, virtually nothing is known of the astronomy and astrology of pre-Sasanian Iran. There was indeed a Greek astrological text of the second century B.C. ascribed to Zoroaster of which fragments are preserved by Proclus and the Geoponica; 85 the material with which it deals is overwhelmingly Babylonian. 86 But there is reason to believe that it is the product of the Magusaeans of Asia Minor and in no way reflects scientific knowledge in Iran.
However, we have seen before that certain Babylonian astronomical and astrological theories were transmitted to India during the Achemenid occupation of the Indus Valley; it is difficult to believe that the Persians were not exposed to the same influences as their remote vassals in India. In fact, a linear shadow text which may be an echo of this influence is preserved in the ninth-century Pahlavi Shâyast Lâ-shâyast.
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We have previously mentioned the fact that Buddhists introduced nakṣatra astrology into Iran and Central Asia.
The Śârdulakarṇâvadâna, which contains a thorough exposition of this system, was extremely popular in this area. We do not know so much of the studies of astronomy under Shâpûr, though it does seem that Ptolemy's Syntaxis was one of the Greek works translated in this period. 100 It has sometimes been supposed that Shâpûr's foundation at Jundi-Shâpûr included an observatory, but no observations are known to have been made there in pre-Islamic times.
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At some point in early Sasanian history, however, an official astronomical work was compiled, the Zîj-i Shah.
102
This, as we know from Bîrûnî, was revised under Khusrau I (531-579), 103 another ruler who encouraged Greek or
Greco-Syrian and Indian scholars in Iran. At present the various versions are known very imperfectly in the citations of the early Islamic astronomers and astrologers; but from these fragments Professor Kennedy has been p241 p242 20/11/2012 1:38:40 PM http://penelope.uchicago.edu/Thayer/E/Journals/ISIS/54/2/Astronomy_and_Astrology_in_India_and_Iran*.html able to demonstrate that this zîj contains parameters from the ârddharâtrika or Midnight system of Âryabhaṭa, which is the same as that of the Old Sûryasiddhânta of Lâṭadeva and the Khaṇḍakhâdyaka of Brahmagupta. It has also been possible to show that a series of horoscopes of the vernal equinoxes of the first regnal years of the Sasanian kings, probably due to the ninth-century astrologer from Balkh, Abû Maʽshar, was computed by means of the planetary theory of the Old Sûryasiddhânta. 104 Another possible influence which this text may have had is on a Zoroastrian doctrine preserved in the Greater Bundahishn and in the Shikandgûmânîk vijâr. These works state that the planets are bound by chords to the chariot of the sun. 105 Bîrûnî, in his book On Transits, also attributes this theory to the Persians. 106 A similar idea appears in a Manichaean text from Turfan 107 and in the seventh-or eighthcentury Mandaean Ginzâ. 108 The modern Sûryasiddhânta, which is known to preserve many of the theories of its similarly named predecessors, explains the anomalies in planetary motion by the activities of demons stationed at the sun, the apogees, and the nodes, who pull the planets along by chords of wind. 109 The Sasanian concept would appear to be a reflection of the Indian. Therefore, either the Old Sûryasiddhânta itself or a very similar text must have been translated into Pahlavi, perhaps under Khusrau.
Sanskrit astrological works were also popular in Iran. The early Islamic astrologers -many of whom were To date the Flood in -3101 is rather strange. But one is not at a loss to explain it. In his Book of Conjunctions Abû Maʽshar says that this date was proposed by someone whose name, corruptly preserved in Arabic, may be Abydenus. 114 Abydenus, it may be remembered, was one of those Greek historians who placed the Babylonian kingdom of 432,000 years' duration before the Flood; and this 432,000 years is the length of the kaliyuga which begins in -3101. Someone aware of both Abydenus' Flood story and the astronomical date of the beginning of kaliyuga has rather sloppily combined the two traditions. As Bîrûnî remarks, the Persians did not usually believe in the Flood; but there were some who did accept it, confining its effectiveness to western Asia. 115 It is surely these Persians whom one must suspect of dating the Flood in -3101, for they occupied the ground, quite literally, between the two ideas which were synthesized. This interpretation agrees with Bîrûnî's statement in the India that Abû Maʽshar's date for the Flood was derived from Hindu kalpa-theory.
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In any case, -3101 cannot be a Greek date for the Flood. The only known astrological Flood-theory in Greece is that derived from Berossos' Babyloniaka, according to which a conjunction of all the planets in Cancer produces an ecpyrosis, or conflagration, whereas a conjunction in Capricorn causes a kataklysmos, or flood. 117 The choice of Cancer and Capricorn is clearly due to a desire to connect the world-year with the summer and winter solstices. In this tradition the Aries conjunction of -3101 is meaningless.
But it is also contrary to astrological theory. The zodiac is divided into four triplicities, which are connected with the four elements. The first consists of Aries, Leo, and Sagittarius, and is fiery; the second of Taurus, Virgo, and Capricorn, and is earthy; the third of Gemini, Libra, and Aquarius, and is airy; and the last of Cancer, Scorpio, and Pisces, and is watery. The conjunction of -3101 occurs in a fiery triplicity and astrologically must indicate, if anything, a conflagration, not a flood. The latter can take place only when there is a conjunction in a watery triplicity. This was recognized by Abû Maʽshar' predecessor, Mâshâʽallâh, who dated the Flood in -3300 118 because in that year occurred a Saturn-Jupiter conjunction in Cancer, the first sign of the watery triplicity; and Mâshâʽallâh expressly states that he is using the Zîj-i Shâh. Cancer is also connected with the Flood in the Pahlavi Bundahishn.
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As has been said before, Abû Maʽshar's yuga is 360,000 years split in half by the Flood; in other words, the 180,000 years of the original Old Sûryasiddhânta. In fact, the parameters which Abû Maʽshar gives for the moon, Mars, Venus, and Mercury -if one corrects the last by one -are exactly one-twelfth of those in the Old Sûryasiddhânta of Lâṭadeva. But the parameter for Saturn is one-twelfth of that in the Somasiddhânta, the Brahmasiddhânta of the Śakalyasaṃhitâ, the Vṛddhayavanajâtaka, and the modern Sûryasiddhânta; and that for
Jupiter is one-twelfth of what appears in the Âryabhaṭîya. 120 Therefore, the so-called Thousands of the Persians is really an eclectic Indian system. Abû Maʽshar, of course, probably found it in some Pahlavi text or Arabic translation thereof; but I think its ultimate origin is now clear. In the On Transits, Bîrûnî recognizes that the equations in Abû Maʽshar's zîj were taken from the Zîj-i Shâh, which had got them from an Indian source.
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That Abû Maʽshar is extremely unreliable in what he reports, moreover, can easily be shown from a statement of his which Bîrûnî has preserved in his Chronology of the Ancient Nations. 122 There he asserts that, using the system of the Persians, he has found that the planets are not in mean conjunction at Aries 0°at the time of the vernal equinox of -3101, but are scattered between Pisces 27°and Aries 1°. Abû Maʽshar is convicted of lying by one glance at the parameters of his Thousands of the Persians. Those for the superior planets and the sun are all divisible by two, and as the conjunction of -3101 took place exactly in the middle of the yuga of 360,000 years, they must all be at Aries 0°at that date; the mean positions of the inferior planets, of course, are identical with the mean sun. So Abû Maʽshar's statement is nonsense when referred to his Persian system; but its source, fortunately, is known. In the kalpa-system of the Brâhmasphuṭasiddhânta the mean planets are precisely between the limits set by Abû Maʽshar at the beginning of kaliyuga. This fact was not unnoticed by the Indians; it is recorded in the Siddhântaśekhara of the eleventh-century Śrîpati. 123 It must have been part of the polemic addressed by the partisans of the mahâyuga against those who preferred the kalpa. Abû Maʽshar has stupidly used it as a criticism of a system for which it is totally irrelevant.
So far nothing original has turned up in Sasanian astronomy and astrology, save for the fact that they synthesized Greek and Indian theories. However, we do know of one concept which seems definitely to be an Iranian innovation. This is the theory that history is the unfolding of the influences of periodically recurring Saturn-Jupiter conjunctions.
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Roughly, the idea behind astrological history is this. A Saturn-Jupiter conjunction takes place about every 20 years; a series will occur in the signs of one triplicity for about 240 years, that is twelve conjunctions; and they will have passed through the four triplicities and begin the cycle again after about 960 years. When they shift from one triplicity to another, they indicate events on the order of dynastic changes. The completion of a cycle of 960 years, which is mixed up with various millennial theories, causes revolutionary events such as the appearance of a major prophet. The ordinary course of politics is dependent on the horoscopes of the vernal equinoxes of the years in which the minor conjunctions within a triplicity take place. College Monograph Series, Poona, 1957. Besides these three works, I know of more than 100 other Sanskrit texts, not including their commentaries, on the same subject.
❦ 10 E.g., the text on the twenty-eight lunar stations comparing the theories of the Indians, the Persians (Sasanians using Indian sources), and Dorotheus (compiled from the fifth book of his Pentateuch, where the material is arranged under zodiacal signs, not lunar mansions, as is also the case in the poem of Maximus, which is largely derived from Dorotheus; of the Pentateuch there survives a late eighth-century Arabic translation of a thirdcentury Pahlavi version in MS 
